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commercial food materials processed under normal manufacturing condi-
tions and is thus not a reliable guide to likely efficacy in commer-
cial products.  The Committee believes that agents must be tested in
commercial products made under a variety of normal processing condi-
tions before final decisions are made on the feasibility of those
agents.  Owing to the expense of such testing, it accepts that test-
ing in model meat systems or in food materials produced under pilot-
plant or laboratory conditions is a realistic compromise for prelimi-
nary or exploratory testing, especially when a highly contagious or
dangerous inoculum is involved. Experimentation in laboratory media
may be useful in determining mechanisms of action of agents or in
providing initial insight into relevant but poorly understood basic
phenomena, e.g., the effect of redox potential on microbial growth.

Measurement of Effects.  The effect of an antimicrobial on the
test inoculum must be measured in some way that is related to the
likely adverse effects that the organism would produce if its prolif-
eration were unchecked.  In choosing an end point in studies of anti-
microbial effects on pathogens, one should bear in mind the ultimate
need to relate experimental observations to possible consequences for
human health.  Obviously, for foodborne intoxication, the presence of
toxin in the product is the best measure of potential hazard; for
infections, the number of organisms (e.g,, salmonellae) is the best
guide.

Currently available methods for measurement of botulinal toxin
have been reviewed by Sugiyama (1980).  They include mouse injection
and an enzyme-linked immunosorbent assay (ELISA).  The former method
is expensive, laborious, and on occasion subject to unavoidable false
positives from nonspecific toxicity due to product spoilage. The
latter, in its present form, although less laborious, is not highly
sensitive.  Better methods for detecting C_. botulinum toxin or growth
would facilitate research on and testing of alternatives.

The average time to spoilage or toxicity of a particular percent-
age of packages is probably the most useful method of comparing
alternatives, but the extremes of the ranges of these measures, e.g.,
first toxic package, are also important.  They represent biologic
variability, such as the clumping of spores or variation in
resistance of organisms to antagonistic agents, and any one package
that contains toxin can be lethal.

When the primary objective of the study is to determine anti-
microbial efficacy against bacteria that cause spoilage, more general
measures, such as observation of gas production or swelling of cans,
may be acceptable as a means of reducing experimental costs.  It
should, however, be noted that the swelling of packages inoculated
with C_. botulinum does not necessarily indicate that they are toxic,
and toxin can be present in unswollen packages (Sofos et_ al_., 1980).

Selection of appropriate controls and conditions is important for
the accurate measurement of efficacy.  Controls should be chosen to
elicit the maximal amount of information obtainable from a particular